T HE EFFECT
of desoxycorticosterone acetate (DCA) on potassium (K) metabolism has been investigated extensively in man, dog and rat; the characteristic response consists of kaluresis, hypokalemia and metabolic alkalosis. Dependence of these alterations in electrolyte metabolism on an adequate intake of sodium (Na) was recognized by Seldin, Welt and Cort (I) . They reported that patients fed a low salt diet showed no detectable disturbance in K metabolism during administration of 20 "g/day of DCA for I month. In the same study, rats received DCA on a low Na intake without detectable alterations in K excretion, muscle electrolyte composition or serum electrolytes. Relman and Schwartz (2,  3) also reported that patients injected with large amounts of DCA or compound F on a low Na intake failed to develop kaluresis.
Heretofore, no evidence has been presented concerning the mechanism by which a low Na diet might limit K excretion during DCA administration. The present study was undertaken to determine the effect of severely reduced urinary Na excretion on K output by the kidney during injection of DCA in dogs on a substantial Na intake. Dogs with thoracic inferior vena cava constriction were employed since they characteristically retain almost all administered salt and accumulate ascites. For these studies adrenalectomized animals were observed during maintenance on large doses of DCA (4). F or comparison, data are included on the effect of DCA in normal dogs at different levels of Na intake.
METHODS

Observations
were made in four female mongrel dogs which weighed [16] [17] [18] [19] [20] developed only transient Na retention during DCA injection on an intake of 76 mEq/day of Na. In dog z on a Na intake of 30 mEq/day, retention of Na was more complete and lasted longer than in dog I on the high Na diet. On an intake of 9 mEq/day of Na, marked retention of this ion continued throughout the period of DCA administration in both animals. Following withdrawal of DCA, a negative Na balance appeared and plasma Na, which was increased during therapy, fell to control levels.
A large rise in urinary K excretion occurred at the beginning of DCA administration in dog I on an intake of 76 mEq/day of Na but on 30 mEq/day of Na the increase in urinary K output was less (dog 2). The negative K balance was not accompanied by a detectable elevation in GFR. Plasma K decreased markedly in both dogs. to the normal range. In striking contrast, administration of DCA to dogs I and z on a low Na intake resulted in a decrease in urinary K excretion to approximately 50% of control values and in spite of increased fecal K excretion a negative K balance failed to occur; plasma K values remained within normal limits. Urinary chloride (Cl) excretion measured during DCA administration to dog I approximately equalled the sum of urinary Na and K outputs on both low and high Na intakes. In dogs I and z arterial plasma CO2 increased 4-5 mu/l. during DCA administration on 30 and 76 mEq/day of Na but no change was detected on the low Na diet.
Effect figure 2 , respectively. The pattern of electrolyte excretion in these animals on a Na intake of 30 mEq/day resembled that of the normal dogs on an intake of 9 mEq/day of Na in regard to the marked depression of urinary Na excretion and absence of kaluresis during DCA administration.
On 25 "g/day of DCA, total Na excretion did not exceed 4 mEq/day; urinary K excretion decreased to 50 % of control values concomitant with an elevation of fecal K excretion and balance was maintained. Plasma K concentration remained within normal limits. The response to this steroid was essentially the same in the unilaterally adrenalectomized dogs as was found after removal of the second adrenal gland.
DISCUSSION
The principal abnormality in electrolyte metabolism during administration of DCA to the normal dogs on a low Na intake and to the adrenalectomized animals with thoracic inferior vena cava constriction on an intake of 30 mEq/day of Na was marked renal retention of Na and Cl. It is suggested that failure of kaluresis in the current experiments may be attributed to this single factor. Support for this view is provided by certain studies which indicate an intimate relationship between renal Na and K excretion. Secretion of K by the renal tubules has been abundantly demonstrated and it has been proposed (7) that virtually all K in the glomerular filtrate is reabsorbed in the proximal tubules. According to this hypothesis most or all of K excreted in the urine is derived by tubular secretion. It was suggested (8) that this secretory process is one of exchange of K ions within the renal tubular cells for Na ions from the tubular lumen. Acceleration of this exchange process might account for the Na retention and kaluresis associated with DCA administration to normal dogs on an adequate Na intake. If, however, marked renal retention of Na and Cl occurs during DCA administration and results from tubular reabsorption of these ions proximal to the site of Na exchange for K ions, K excretion might be limited by the lack of Na ions for the exchange and kaluresis fail to appear. Prevention of kaluresis in this manner would depend upon association of Na with an anion which can be reabsorbed by the proximal tubules. Administration of Na salts of unreabsorbable anions (thiosulfate and par-aminohippurate) has resulted in a profuse kaluresis in nephrotic subjects manifesting Na retention (9). Under such circumstances unreabsorbed anions may limit proximal Na reabsorption so that Na reaches the level of the K secreting mechanism.
The continuation of a negative K balance after Na retention had ceased despite continued administration of DCA in the normal dogs was a reflection of less complete renal tubular reabsorption of Na presumably proximal to the site of Na and K exchange although
